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Spatiotemporal Differentiation and Evolutionary Trends of Compound
Dry — Wet Climate Anomalies against High-temperature Background

Sun Hongsheng'”  Li Mengxue'” Huang Xiaojie'> Li Shijia'? Liu Wenfeng'">
(1. College of Water Resources and Intelligence Engineering, China Agricultural University, Beijing 100083, China
2. State Key Laboratory of Efficient Utilization of Agricultural Water Resources, Betjing 100083, China)

Abstract; Under the background of global warming, climate anomalies are evolving from single-
dimensional independent impacts toward multi-dimensional compound pressures. However, existing
studies mostly focus on the superposition of multiple anomalies within the same period (i.e. , concurrent
compounding ) , while neglecting the continuous cumulative effect of climate anomalies along the temporal
dimension (i. e., consecutive compounding). Based on multi-source observations and reanalysis data
from 1960 to 2019, an analytical framework with high temperature as the preceding condition was
constructed, and the spatiotemporal evolution of global concurrent and consecutive compound climate
anomalies ( high temperature — drought/wetness) over land was systematically evaluated. The results
showed that consecutive compound risk and concurrent compound risk exhibited significant spatial
overlap; hotspots of high-frequency concurrent compounds were often also hotspots of consecutive
compounds. More than 90% of global land had been affected by compound climate anomalies. The
dominant mode presented a pronounced bipolar pattern along latitude bands, with warm —wet compounds
dominating in the high latitudes of the Northern Hemisphere, and warm — dry compounds dominating in
the tropics and the Southern Hemisphere. Over the past 60 years, the total frequency of compound
climate anomalies was increased by 5 ~ 7 times, and the evolution trend showed significant path-
dependence; warm — dry dominant regions followed a drought-intensifying pathway, whereas warm — wet
dominant regions followed a wetness-intensifying pathway. The research result revealed that climate
change was manifesting as a longer-cycle compound mode with stronger cumulative effects, and
highlighted the urgency of incorporating consecutive compound climate anomalies into global climate risk
assessment and adaptive management.

Key words: temperature change; compound climate anomalies; concurrent compounding; sequential

compounding ; spatiotemporal differentiation
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Fig.1 Trends in temperature changes and precipitation
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